Quantification of circulating D-dimer by peptide immunoaffinity enrichment and tandem mass spectrometry.
D-dimer is a product of the coagulation cascade and is associated with venous thromboembolism, disseminated intravascular coagulation, and additional clinical conditions. Despite its importance, D-dimer measurement has limited clinical utility due in part to the lack of reliable assays. The difficulty in developing an immunoassay that is specific for D-dimer arises from the inherent heterogeneity in its structure. In this report, we describe a highly specific method for the quantification of D-dimer level in human plasma. In our method, the reciprocally cross-linked peptide resulting from factor XIIIa-catalyzed dimerization of fibrin γ chains was selected to represent the D-dimer antigen. Using an antipeptide antibody, we enriched the cross-linked peptide from trypsin-digested plasma prior to quantitative analysis with liquid chromatography-tandem mass spectrometry (LC-MS/MS). The assay has a quantitative range of 500 pmol/L to 100 nmol/L in human plasma. In further characterization of the assay, we found that it exhibited good correlation with fibrinolytic activity in human donors and with thrombin generation and clot strength in an in vitro thromboelastography assay. These observations thus establish the biological relevance of the assay and suggest it may be a valuable biomarker in characterization and treatment of blood coagulation disorders.